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JE*fl ^ «o V ^-8r *KE*fl ±7} ^ <$<X-Br ^ ^ZHH 

a_V5)-^ ^7] «V£.*ll 71^: #^ofl eM^s}^* ig^Rr , #7l ^ A^n^ 

#71 B*°1M#SK V ^ ^l^l 71 #31, #71 j=i?fl*l ifl^7> ^^1 nfl 

£ 4c 
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^^VH^^- ^^1^- ^ d^VM^ ^ hJ-^ {METHOD FOR PREVENTING 

ELECTRON TRAPPING OF TRENCH ISOLATION} 



£ l£ #5fl 7l#ofl nJ-& STI i^s]^ s.^, 

£ 2^ #Hfl 7l#ofl uj-a pMOSFET A>oli- £-e^Hr i^e)^ ^f^ff- 

£ 3^r ^afl 7l^^] 4a ^2)-^ Si ^(silicon ni tr idat ion)-!: ^-f^ ^ 

31 : «K£*fl 7]^ 32 : sfl = AVsj-nV 

33 : sflc^sj-nv 34 : e^*] 

35 : ^^^s)-^- 36 : eHM^Sj-sJ- 

37 : llsR+sl-^ 37a : 

24-4 



1020030051086 



#^ Qx}: 2003/10/30 



38 : 

<12> -g- aV^l ^^V^ 2i ^°\] %°-£., ^) H€*l i^Bl^-i- 

<13> tiV£*fl 7l#2] ^iL<4 CH-O] Ui M-o> 7 >A^ tiV£*fl i^f^, JL3m^7} 

51^^7\ A^-sIji 91^-. °l^r ^*H1 SWi, ^ *>*l*Rr ^ 

5Li2^ ±z} -g-S^-gr n. 7\^7\^ ^^2) V\2L*]o} ^^*H, 
3 ^3* ir^J^l- ^^^171^ ^-fr 

<15> *i*lH^ ^-a. ^ 7>x1^a^| ( ±.7f -g-e) STI (shallow trench 

isolation) ^2:7> ^3 & , °l^tr STI ^21 «h£*ll ^Hl tfl^H £ 1"S: 

<16> £ 1^ ^efl 7l^ofl 4^ STI ^>«-e)n|-^- £AltV S^lcf. 
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<i?> £ lofl s.X\Q \3\Q\. ^-o) > aK£*U 7l^r(ll)^) r^r^-s)^^ ^*r°} 

(12)7 r =^ Sojs. ^^sl^L, B3!*K12) <I^SM^ ^r^3r^(13H 

jl€*](12)£] y>^- ^ 

<18> =le]jl, ^^AVgj.ni-( 1 3) ^-on ^o] ui (buf f er liner)*] 5} 0 1 M ^ Sr^UH ^ 

5}olui^s}-^-( 1 4) a o Voii ^sl- ^-(15)^1 ^^s]^L, eHM<+3-*Kl5) ^Ml 

(12)1- °fl^*>^^ sg^S^ ^^^-(15)^1 
<19> 7^^Y sefl 7 i^oflA^ sl^eflAl (refresh) 7fl^^- ^sfl £f°l H^sKKM)-!: Af-g-* r ji 

flfe STI ^2:!- *ti^*Kn Xl^. 
<20> ZL^i4, ^2fl7l^ STI ^21 «15L^1 r^pir £ 2ofl JEA^ H r ^ ^ 

<21> £ 2 ^ *2fl 7l^ofl 4= pMOSFET A>°1» ^-^^ rt*}^ 1 ^ ^M^ff- 3 -3.* M-Hf 

<22> £ 2<H1 ^Ajsl w r <2}- ^-o], <^tiV^o.S 2=^*1^2} 5!" 7fl^°1(hot carrier)!-^ 

oflui^l- *)^JL aVDT-o) 7flo]H^-2l-^-(16)^S. ^<>]SL^?\^, ^^^(13)^r & 

**r<^ i^s]^( 15)^1 ^^*\7) <tjcf. c$ 7 ]*\, 4i^S]^(15)<Hl §r 7fl «1<H (Hot 

carrier)!-^ ^Ke")^ , ^-(15)2r ^olui^3^(14)-4 

^^Aj-^nV( 13) ^ Tll^ofl ^711 B^^f. ^T, ^#3^(13)3 -^ 7> D flo. ^**> 

sl-ev(13)2f e r olui^2 f sV( 14 )oi ^l^ofl al^^-^f-(non-bonding defect)!-^] ^ 
(electron trapping)^ ^^l-Tfl ^W-. 
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<23> oj^ol i^e] ^-(15)^1 7>^V^°fl ^^Ke-)*^ S^^, dL^Sl^-^ ^^ofl^ 

<§n Inversion layer)°l QA^A t A IW. ^, ^He")*^ 

^(14)4 ^^3^(13)5] Tjl^ofl nflo. ^.ig^l e^^o^ oio.JE.S-, p*§ ^/^.eflol^^- 
(18)ofl ^uVo]^ ^(reverse biasHl 3]^ ^ ^(deplet ion layer, 19) °1 ^£]:n ^ 
7l*<H ^l-^^r^K impact ionization)^ ^^(Eelectron Hole Pair)<>l *t<®Q 

4. ^01.(15)^ 5>1^^<H1 ^£ *(h)°l ^V«-^eV(15)* A>olofl -J7 

^-(15)^1 ^7} ^-elsl^^Ji s>cla|-£ oj^^l-^ pMOSFET ^}<=>}7\ ^s]B.S,^ 

^1*1^, ^ «Efl$l ^-(Off-state leakage) ^7># ^2fl*Vcf. 

<24> ojsq- ^ ^^1^ g-*flir ^^>o]l-ol ^^S. ^5]5Voj ^ 0 ] 7 > #4i*}7l 

1- ^7} a] ^-Tfl ^^ovo} ^^(gapiill margin) sa-JiLAHHH eKIM^Sr 

<26> 1] 
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7> ^7>^-g- <£ ^ 014. 
<28> tt).^, ^A^-oVo] ^7H ? l^d]^ tMl?} ^Jl, Sfl^SM ^ *fl ej-ojui 

<29> £ 3^ ^Hfl 7)^ofl £Al*V £^1^1 , e}o|ui^5}-^V^ ^ ^- o. 

n^*>fe lls^e)^ (silicon nitridation)^: ^-g-tt 

oo> h 3<H1 al-s]- ^-ol, 71^(21)^1 B ^1^1 (22)1- ^, B 31*1(22)3] ^ 

^ a>2)-a]^ ^ts ^3^(23)^ =LZ\JL NO, N 2 0, NH 3 £^7HH 

^-g- ^*3*H H3l*l(22) ^sM^t}. ol«4 ^ l^^eH £]*fl ^^-a-^(23)3|- 

^sfe B31*l(22)2} a^ofl^ ^e)€-^S)-#(24)ol °l*ltb ^-^sKi-#(24)^ 

<31> ZLS^, 235^217} #^^^4 ^>^-5l^(25)^> ol^o|^o.3L ^ TflojE 

^>5|-^-(26) T^l^^Ai 7)}°}^^(26)°) TflolH^^ (Thinning) 
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<33> 42-*}* ^J*>7l ^ tiV£^ ±_7.}<>) ^>«-e)n| ^ wj-ig o. 7l 

^ ^> g-a] ±^ *]zJ-*H ^*Rr #7fl, ^-71 H31*l^ ^ 

^*Rr #31, ^71 ^^Alsj.oV^ # 7 ] ^olui^^ Tfl^ol] 71^ 
^5^13 #31, ^71 ^^-7> f^l nflifjs];^ 4I-7I #cfl ^^Kg- $ 

<34> o]^} > £ *gx$o] 7l#-g-o)o 1 H f^o] ^^1 o. 7>7> ^. ^o] 71 A># 

<35> £ 4a vj)*l £ 4dfe ^Ill^^HHl <4# 4i7f^sl°l-^ ^ «J"^# ^ 

<36> £ 4a<^l £^1^ u><4 go], til^^l 7l^-(31) 4H1 ^ = #^^(32)21- 3flS.^^(33)-g: 

^7lA^ ( a>£^l 71^(31)^- £tt> ^El§ 71^014. 
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ZLElJl, 3fl =^^-(32)^- 50A-100A ^v\)3- *$<%£[JL, 3fl = *IS^(33)£ 500A-1000A ^ 

<37> c^g-ofl , a>£.;*fl 71^(31)^1 ofl3«8«W tfS)£S sfl = ^5)-^(33) ^ sfljEL^ 

^-^-(32)* ^Lse^ziei-s) ^33. °i-g-*M aiz|^. ^, Mf^}i3 

(Isolation mask)* °l-§-^^ 3] = :gS|-sK33)3r sfl = ^^(32)# 
<38> cJ-g-_°5., Mr^liH SE^- :i*}£-aK^3.» 4^3^(33)* v\^3_ 

S. ^5.^1 7l^r(3D* 1000A~1500A^1 ^zJ-SH B 31*1(34)1- ^tH}. °H , 

S3l*l(34)^r STI* ^^*>7l ^ H€*M°i, H3!*l(34)# ^^*>7l *iz]- -g-^ 

(34) S^ofl 3*} ^ cflnl^^ ^ 3^41 °1 ^ ol^ 

<39> zl H^*l(34) 1H8^ 3*} ^ 5? ^H^l* *l-fi-*>£^-, H3I*l(34)sl 

*-fl# S^-i: I^SMM B3!*l(34)£] ^ wV^-ofl ^^1^ ^^AV^.nV(35)^ *§>£tr^-. ^ 

7 H, ^tf AVs}.nv ( 3 5) ^ 20A-135A ^*flS #7fl ^€4. 
<40> ^^3^(35) 7fl^B^( interface trapH 3^ ^ ^* >M"8-*r^ 

cfl, <*l|* l-^ ^7)o]) CI 7fif 5%~10% ^7>*>al 850°C~950°C ^S^^^H £ 

^sKdry oxidation)* *H 7j]^H^* s|4i5)-trcf. ^, ^^os ^<±s)-i- ^ ^ 
*| EKHydrogen termainat ionHl S]*fl Tfl^H^l 3*1 D J: ^ #71* iBefliofl tfls|H 
^-^(bonding)ol ^711 7l]^7l nfl^-ofl Tfl^H^ ^ o] ^cf. e>^n>, £^>2}-l- ^-S^r^ 
CI 7}^!- Af-g-^, Cl°l ^5l€-2f ^^^V2}-nV ( 3 5 ) TjlTgofl S^i)^ ^^cf -g.^ 

7>^ ^ 51 cf. 
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<4i> ZLtqji, ^^^51-^(35)^1 20A-135A ^Ml^, -f ^ ^^^^1^) ^5- S.S.^°4 

<42> £ 4bofl £A]^ tiV<4 £ol, ^^3l-^-(35)-§: Sf-t!- 1 iner oxide, 

36) * ^^*V^. 0 ^tL>^A^ £l-oli,iA>Sl-nl-(36)^r Sf 0 ] M ^St^ ^-s). 

^^MH ^Sr ^>2l-BV(Nitrided oxide)^ ^l^Rr ^-3 A>-g-^4. 

^ 1^ o]a o Vo. S ^Sj^l-JELSMl 71]^ ^^Al^lcf. o^H, idi^fe ^T^^^l 

< 44 > £ 4 c o]l £A]^ ^o], eHM'W^OeH -#3HH A (nitridation) 

^-§- ^*3*r^ ^ W^(35)4 ^^^{m^ ^Sr ^>2>^-(nitrided oxide, 

37) °.^. °H, ^Sr^e^ ^ H^s}-^ (nitrogen profile)^ ^Tll ^ri^ N 2 0, NO 
5&^r NH 3 ^Sl^ H o v ^* ^-g-t!:^. ^r, ^>S>^(37) &^<L^z] H31*l(34) S^>*1 ^ 

<45> N 2 0, NO SEtt NH 3 ^Sr*^ «o v ^-8- ^^^s)-h|-(35)j4 e(-om ^^(36)^ Til 

^ (dangling bond)7> ^fl*Kz, o] ^#^^-=oH o}*fl ^5>^^^1 ^7> 

^«i^H Tfl^o] ^-^^^(35)4 Sl-< : >1M^-S>^(36) Tfl^ofl ^5>^^# 
(37a)* ^<Mtm. ^Jl, °1 ^5Hr3#(37aH 31^3^ ^Sr*1^1 sKHfl^-S-fe 

"3*11*1-71 afl-g-ofl B ^1^1 (34) 5.34 A_VgJ.nl- (35 ) Tfl^ofl^ ^±9] ^7^1 

*r &i=r. ^, ^^^#(37a)-2-5--^Bi ^ ^£1- ^?]^ ^4ia]^ H^*l(34) 5. 
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^ ^5V(37), ^ ^^^^(35)4 B$*)(34) Tfl^H^ ^± ^£7} #51^- *H 
B 31*1 (34) X^°1H ^5j- 7 > ^^M-^l &5L^- *Rr ^o|cf. 
<46> ^#*V H>ofl oj-s.^, ^^5l^o.s. #^^^-(35)4 e^om^^-(35)ol lls-}- 

^3^(37)^3. tiMH, 0>^-^ ^^AV5l-^.(35)5!}- 5}oluiAV3rj.tq-(36)C!l ^ofl ^J-^ 

(37aHl 3*l*K£-i=- *}5L, *J4i#3fK37aH ^=Ml£ #^>J1 B31*l(34) S^^^S. 3^- 
H^fe ^^>2}-5!(35)^ 5l-oluiAVS}-°i-(35) 7fl^-§- 271] o]^ ^^3^(35) 

(35)4 5l-oluiA}-S}.nV(35) ^^o. 27fl o]A j. a>c^. o^ofl^ ^^*V W><4 , ^o]^^ 

5|-BV(36)^ ^Zl-jr 1^ o]A o VO.^ 7>^S>Cf. 
<47> 4-g-0_^, A 3i^.% *kAlL7\3. tb^. 

<48> oi^ f NO ^-^71^1 ^sj-^s} 750°C~850°C^ £ri«i3HH ^^7}+3. 

^ N07>^1- ^-g-^ZL, NH 3 750°C~850°C^ ^E^^HH ^l^^H ii7}i 

3.^ NH 3 7>i# AV-g-sj-^, n 2 0 ^Sj-^e) 800°C-950°C^ £r5L^^HH ^ 

7>>i5.^ N 2 0 7>^» ol-g-*Vc}. ^sf ^ ^Sj-^slAl 3) a lE20/cc~lE21/cc°- 

S. ^7} H 31*1(34) ^^^-^(35) Tfl^^Ml 7>^-«}-tb °<M Sli^E^ 

§>5l, TflolB^S)-^- °11*HH *1^<>1 El- Tjl ^)6\] ttl^fl 20% *1 ^JlS #^Sl51^- 2^ 

4. 

<49> £ 4 cH £^1^ £o) t ^SJ- ^5^(37) a o H] e 31*1(34)1- ^-gr*l ^*KE.^- JL^ 

^^7l7ll^^nVl- ^-*fl ^S^tf. Hx^JL ^*\, ^SL^^ *11 
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7]*}^ 3)f^o.3. STI ^2:^ ^>^-^^-(38)^r , ^V^-iM ^(38)^8: 

<50> 5L 5a £ 5d^ ^1 2^ ^1 ofl ofl 4€- ^-g-^ ^ ^ £A]*1 ^ 

<51> £ 5a oH «>Sf ^-O], tiVi^l 7]^-(41) 3Xfl=A>g}.Dl-(42)aq- 31) = ^ 5}-^ (43)^. 

£-*>3 ^^*VC|-. ti>J£^l 71^(41)^8: £ft ^ ^ 7)^0^. 

HElJi, 2fljE.^^-(42)^r 50A-100A ^MlS. ^^slJl, 2}] = ^s}-^(43)^ 500A-1000A J r- 

<52> t^ofl, uli^l 71^(41)5] 4i7}^-el ^l^^^ol t|Sl££ 3flH.^S^^-(43) ^ 3fl£L^V 

5K V (42)# i£E^ZL5}3l ^tH}. ^T, ol^Al^ ^7>^-^P>^a 

(Isolation mask)!- °l-g-*V<*l 3fl = ^s^sV(43)4 3fl£i^}3^(42)-§- ^4^4. 

<53> ^.2.^, ±X}&£{v\^3. SE^r ^7}£-SM^H# ^fl ^| *V 3fl = *l 3^(43)^ D }ia 

5. «H, tiV^^ll 7]^(41)-i: 1000A~1500A^1 S^S. B^l^l(44)l- ^W 1 ^. , 

B31*l(44)^r STI!- ^*l-7l ^t!: j= (44)^ ^^} 7 ] ^ 

(44) g.#°\] ^5]^ ^f- ^ c-llnl ^94. ^ ^<&o] + oic|. 

<54> zl cf-g-, H^^l(44) ^ ^ HH*1» xl^]-^, (44)2^ 

^ S^l- ^^sJ-^H H ^1(44)2] ^ a>^<Hl ^^^1-51-^(45)^- ^ 

7lA^ 2,^A]-^n^ (45 ) o. 20A-135A 8M1 ^^^cf. 
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<55> #^<+^-^-(45) ^-^-8r Tll^H^C interface trap)°l ^r-g-Sfb 

31. 1-<H *>3|- 2.7H CI 7}if 5% -10% $ 7>*> JI 850°C~950°C £r£.^$HH 3 

<*J<+sKdry oxidation)!- *H ^H^-i: ^SHr^. ZLS^Jl, ^^<+s}-^(45)^ 20A-135A 

<56> £ 5 D ofl w>sf ^-o] ( ^^AVs).nv ( 4 5) ^. jc^j. ^Tgofl e}-o]ui ^SJ-BK 1 iner oxide, 

^ ^^^^ ^mUS^l ^ «^>7l 

^^-(Nitrided oxide)^| 3*fl*rfe *r-8-€^. 

<57> EWM #3^(46)^ f^tr^. oH, el-oluiAV^n^^)^ - 

^°1M ^5^(46) oj^g. - ol^ fi^HH ^eJ^Vcf. 

<58> s. 50^1 a>sq- go) f sVolu)A>^.^(46)ol ^€ #3H*1 ^^(nitridation) 

^■^•i- ^^*>^ ^^^^-^(45)4 ^- 0 )^\^ ^(46)^1 ^l^ofl ^S}- ^^-^"(nitrided oxide, 
47) °H, ^s^^ HS. 4^ (nitrogen profile)^ 7}^^7\] £S.is}^ 

RPNCRemote Plasma Nitridation) RLSA(Radial Line Slot Antenna) ^-g- ^-g-tlr^f. ^, 

^^aV^(45) &^°\] ^^7} ^?$s\o] ^^avs|-dV(45)^ e}olu]A}^(45) Tfl^ ^s}- 
^-(47).9_S. y}^-t+. o}^ ^^^ 7 > B^^l Tfl^ofl ^^7} ^^S) 
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<59> RPN SE-b RLSA ^ltb , ^ #3^(45) 4 M 4HW46)£| 31 ^ ^r^S: 

IE. (dang ling bond)7> ^fl^l-Jl, o] ^#^^-=ofl o]sfl =gS|-*leM £±7} 7\]# 
o] ^^A>2}.nV(45)4 eHM^5K v (46) ^1 ^ ^ <^^>^^s ^s\- ^3}-°}- (47) -8: ^^^1 

*M ttfl-g-ofl H 31*1 (44) 5^(45) 7^0^ - olcf. 

<60> oln)] , ^sf^e] * ^^o) 5] 3 ^JE^ 2)2R43>KH47H1 ^^l^Vi^- 

<61> l}-g-0_3., ^sMi^l z}- s#-8- ^-^^.715. tb4. 

<62> rpn SSO'C-QOOr^ -&£^^H1>| ^I^sH ^^?\^S.^ H^(He)°l 

€ N 2 * *H*-*Ml, RLSA l-^o>l- ol^-^H ii7}i<y N 2 ^l ^a^ji °) 

efc]^^ ol-g-^ ^g).Al7l^ o.^ 150°C~400°C^a : | ^tltf. ^4 ^ z2s\-x\z)X\ 
^^2) *]3. 1E20/cc~1E21/ccS , ^^7> H ^1^1(44) fi^4 ^^-^(45) ^ 

Wl^fl 20% *1 Hlo.^. S ^«Vcf, 
<63> £ 5d<>\} 2*1^ «>4 2Mu| #3^(46) Aj-ofl B 31*1 (44)* ^*K£^ Jl 

^£«-&}^oKHDP) «o v ^^ ^isl-^-i- f^tb sfl = ^s}-^-(43) £Lei^m^l a]-5|.dv^. 

^■^7lXl^^n>* ~M ZL^Jl uH, sfljEL ^3^(43) 4 3fl^>5l-^-(43)# A]H« 

*\o_^ *\)7]i5}cl o.S STI 4i 7]-^^ 51(48)^ ^^.tj.. o$7]*\, i*>*2W48) 
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^ °1« 9X~Sr ^Ojcf. 
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i] 

#.£*fl 7)^2] ±z} <3<*-8: ^o)nlf- ^iz|sH = ^*Hr #31; 

#7l H«*13 ifl^ X^l ^#^# 3. 2]]; 

#7l ^^a>^^ #7l ^lH^isI-^ 711^1 aJi* ^ajA^fe- ^s^e] #31; 

#7l H^^l ^7> n]]^^ £ ^- eHu^^n!- Aj-ofl ^^S]-^- ^ ^ *>fe- #7fl 



> ^ 



#71 aJ^-g- ^Sj-SHr #7fl 

# i^Rr ^£^1 4i7>2] ^-g-e)^ ^ 



2] 

*Hl%Ml SU^i, 

N 2 0, NO SE^ NH 3 ^2}-^£l« 0 i-^-i- ol-g-^1-^ 3}^ t}^ ti>-£^l ^7>^^ 

[^^J- 31 

^12%H1 9X°)*], 
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#7) NO ^Sj-^H^^, 750 "C ~850*C^ -&:£^3H*| ^l^^H ±.^7} + ^ H07}^% a> 

[^T 1 * 4] 

A oM NH 3 ^sj-^e) 750°C~850°C^ ^S^^HH *1«8*H ii7}i£^ NH 3 7>>i 
13 T 1 * 51 

N 2 0 ^^Bl ^-gr 800"C~950r^l ^rS.'g^HH ^1^*1-^ ih^7>iS^ N 2 0 7>>i 

[^t 1 * 6] 

RPN SE^r RLSA °l-MHr 33* ^ ^S^^^fs] ^-g-e} nv ^ 
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71 

^7} RPN 550°C~900°C^ ^rS^^HH ^ ii7fiSb ^f-CHeH 
8] 

RLSA 150°C-~400°C<>Ui *H8sH, i^7f^S-cr N 2 » ^>-§-*>fe 3* ^ °- 

9] 

10] 
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2:71 ofl CI 7}if 5%~10% ^7>^>J1 850°C~950t: ^:.£^3HH ^^s^} 
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IS. 1] 




16151413 



2] 

16 




h h h h h 



15. 31 
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4a] 



IS. 4b] 



4c] 




,35 36. 37a 
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15- 5cl 

RPN SEfe RLSA 



[5L 5d] 
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